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(54) TIfle: COMPUTERIZED PARKING FACILITY MANAGEMENT SYSTEM 



(57) Abstract 

The computerized parking facility management system (10) 
provides management for parking garages, parking lots, street 
parking, as well as no charge-for-paiking operations. As each 
vehicle enters the parking facility (70) photographs of the vehicle 
and its license plate uniquely identify it. Additional identities include 
characterizing the vehicle's contour to determine its parking location. 
An alternate embodiment implements the Global Positioning System 
(GPS) to determine parking location. Variable message displays 
provide ongoing information to motorists of available parking spaces. 
The system is able to identify the specific vehicle parked in any 
parking spaces. The system also allows computer searching of 
the vehicles within the parking facility according to various search 
criteria. The system can provide automatic notification of a vehicle's 
presence or absence based on parking occupancy or time. A v^ide 
theft deterrent system can provide protection to any vehicle parked 
within the facility. 
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COMPUTERIZED PARKING FACILITY MANAGEMENT SYSTEM 



TECHNICAL FIELD 

The present invention relates to a computerized parking facility management and control system. 

5 

BACKGROUND ART 

During the last several years, the application of computer technology has had a tremendous 
impact on our lives. The use of items such as personal computers, hand-held personal organizers and 
computerized automotive controls are a few of the many examples how computer technology can be 
1 0 applied to a daily situation, and make that situation easier and more efficient to manage. With the 

rapidly expanding use of the Internet, the iinplementaticm of computer technology into our daily lives 
will no doubt continue. 

Rudimentary computerized control and management of parking facilities is known in related 
art. Several basic functions such as imputing the time a customer arrives and departs a given paiking 
1 5 facility and dippfyiag an established rate and fee are commoiqilace today. These basic capabilities are 
outlined in the patmts issued to Mahmood, U.S. Pat. No. 5,091,727, Anthonyson, U.S. Pat. 5,414,624 
and Matsuyama et al 5,745,052. 

Att^pts have been made at e?q>anding the scope of these capabilities, such as having the 
parking facility system assist a customer in fmding a vacant parking space. This feature is described in 
20 the patent issued to Mahmood, U.S. Pat. No. 5,091,727, but only indicates vacant parking spaces 

closest to the entrance or exit of a parking facility, not the closest vacant paiking space from any point 
within the parking facility. Mahmood's determination of parking vacancies is based solely on 
theoretical inventory in a database and not the actual spaces in the paiking facility. 

Basic vehicle theft deterrence from parking areas has been incorporated into computerized 

2 5 paiking facility managem^t systems, as described in the patent issued to Gerber, U.S. Pat. No. 

5,638,302. However, tiie G^ber system is dep^oit on ticket distribution, only provides vehicle theft 
deterrence and does not address other issues of parking facility management 

The patent issued to Moore, U.S. Pat No. 5,845,268, discloses a computerized paridng 
&cility management system using electronic-based paiking m^ers that help to apprehend paiking 
30 violatcN3. The patent to Moore also outlines a niethod for detecting vacant paiking spaces 

numitprs the niovementofvefaicles coming into and going out of a paiking sp The Moore system is 
onfy applicable to identifying violate in paik-for-chaige facilities that use parkmg meters. All oth^ 
related art is significantly dependent on human intervention for proper operation. 

Despite the trcmaidous advances in computer technology, the advances in paiking facility 

3 5 management have not kept pace. To prove this, one only need to tiy to find paiking at a crowded retail 

business, large public events, airports or busy downtown areas. In fact, motorists spend more time 
than ever looking for paiking vacancies. FurthOTnore, parking facility managers are still largely 
unaware of the d\iiamics of their facilities such as the arrival and departure of specific vehicles, their 

1 
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paridng location, physical identities and which specific spaces are open or occupied at any time. 

Even the occumence of a vehicle Aeft is often unknown until after the vehicle has been 
removed from the paridng facilit\'. The value of the real-time information provided this invention is 
applicable to increased security, improved costamer service as well as better planning and management 
of a parking facility. This invention provides the stated information and capabilities to not only 
enhance the ma n agement of parking facilities but also to allow that managCTient to be reflecti\^ of 
today's technology advances in other areas of our lives. None of the above inventions and patents, 
taken either singularly or in combination, is seen to describe the instant invention as claimed. Thus a 
parking facility management system solving the aforementioned problems is desired. 

DISCLOSURE OF INVENTION 

As more vehicles are manufactured and purchased each year and combined with the numbers 
of existing vehicles it is obvious that paridng is and will continue to be a public issue. With the rapid 
and continuing growth of cities and suburban areas has come a growth in traffic and a need to provide 
improved paridng for business patrons at malls and shopping areas, airports, employees, downtown 
areas, and large public ev^ts. However, providing improved parking does not always demand the 
construction of more parking spaces but instead may only require better management of existing 
spaces. This invention seeks to accomplish that purpose and is apphceblo to parking garages, parking 
lots, street paiidng, as well as no-charge and charge-for-paridng operations. Prior art has not 
aMessed these varieties of parking operations. 

Managers and operators of laiige parking facilities have a limited knowledge of their parking 
occupancies and vacancies, when they occur, and vAiere they are. The capacity percentage of their 
facility is mostly a mysteiy unless it is nearly empty or nearly full. An object of this invention is to 
deliver improved management of parking facilities by not only allowing the rapid and continuous 
determination of the number of available parking spaces but their exact location as well. It is also an 
object of this invention to reveal the identity of the specific vehicle parked in any space. These 
accomplishments are primarily done through methods and devices to track die vdiicle's location such 
as capturing the unique features of each vehicle upon entry into the parking faciUty and comparing 
those features when the vehicle parks. The vehicle characterization includes the use of sensois to 
capture the vehicle's contour and digital cameras to photograph the vducie and its license plate. The 
conversicm of the license photogniph to computer-rBc<^nizable text allows the system to ccmqwter 
process the license to provide features such as the detennination of the vdiicle^s parked kx»tion by 
using the license as search criteria. 

Parking facility operators are provided a comprehensive and flexible System Interface for the 

viewing of parking c^oiamics and the ocmtrol of various system fimctions. The System Interface is 

viewable on a computer screen and serves as a simulation of the parking facili^r activities by 

duplicating the real-time paridng occupancies and vacancies occurring within die parking facility. The 

interface also provides the visual identities of the vehicles parked in ai^ space and includes statistics 

2 
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regarding the time and date of vehicle entry into the facility and the parking space. Also provided are a- 
means to capture, display, store, oiganize, retrieve and document the parking activities and vdiicle 
identities of any vdiicle that parks in the facility. Internet, fax and e-mail capabilities are a part of the 
system to support the transmission of paridng facility activities and vehicle identities. The capability to 
5 instantly see the status of an entire parking facility dirough a single information soutdd surpasses prior 
art 

The availability of paridng spaces within the facility is conmmnicated to motorists through 
variable message displays. As senscH^ detennine the presence or absence of vehicle within paridng 
spaces die displays are continuously updated to r^ect Ae actual parking availability. The system 

1 0 fiulher conveniaices motorists by providing a vdiicle theft ^terrent system which activates alarms 
and barriers to restrict r^oval of the vehicle fiom the facility as well as automatically notifying 
police, local security, the v^cle owner and other key persons upon an attempted unauthorized 
removal of a vehicle. Thus the system intends to not only make finding available paiicing faster and 
easier but also heighten security. 

15 This system intends to provide continuous inventory of all vehicles within the paiidng facility. 

Thus integration with standard parking revenue control efiforts will alleviate the need for the manual 
and costly inventory conducted with paiidng revenue control operations. These and other objects of the 
present invention will become readily apparent upon further review of the following specification and 
drawings. 



20 



BRIEF DESCRIPTION OF DRAIVINGS 



Fig. 1 shows the entrance of the computerized parking facility management system and the 
capturing of vehicle contour and visual identities. 

Fig. 2 is a view of a parking facility utilizing the computerized parking facilit>' managem^t 
2 5 system to locate vacant paridng spaces for motorists. 

Fig. 3 is a view of the parking status data acquisition from a parking section and the System 
Interface's graphical parking replica displaying that parking status. 

Fig. 4 is a view of the System Interface's graphical parking replica for a parking section and 
the Vehicle Identification function identifying the vehicle in a parking space. 
30 Fig. 5 is a view of the System Interface computer screen displaying the Search function of Ae 

computerized parking facility management system. 

Fig. 6 is a view of the System Interface's graphical parking replica for a parking section and 
the Notification function that allows the monitoring of a vehicle or a parking space. 

Fig. 7 shows a change in the status of a parking space and the subsequent notification on the 
35 System Interface computer screen. 

Fig. 8 shows a vehicle Altering the parking facility and being registered for theft prevention 
by the capture of the vehicle's contour and photographs and the transfer of the Theft Prevention Profile 
into the computerized parking facility management system. 
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Figure 9 is a view of the vehicle theft prev«ition actions invcAed by the parking facility 
management system in response to an attempt to steal a vehicle. 

Fig. 1 0 shows the System Interface providing a theft in progress notification from the Theft 
Prevention function in response to an attempt to steal a vehicle. 
5 Fig. 1 1 is a view of the computerized parking facility management system for street parking 

iny>lementations. 

Fig. 12 is a second embodimrat integrating global positioning system technology with die 
computerized parking facility management systent 

Similar reference characters denote corresponding features consistently dmnighout the 
10 attached drawings. 
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BEST MODES FOR CARRYING OUT THE INVENTION 

The present inventioii b the ccmiputerized parking facility management system. This 
invention provides improved managonent of paiking fiscilities through rapid identification of vehicles, 
die identification and notification of available paiking spaces, notification Ae changes m the status 
5 ofpaiking spaces, and dieft deterrence ofvducles parked in the paiiciiigfadlity. All information and 
control is provided through a single System Interface. Executing these functions begins with 
characterizing each vehicle as it enters the parking &ciUty 70 as shown in Fig. 1. 

The first attribute of a vehicle is die capture of the vehicle contour as that vehicle enters the 
paiking facility 70. Thepresentchoiceof technology to perform this is ultrasonic. An ultrasonic 
10 sensor 30 mounted over the parking facility entrance 72 scans the vehicle as it passes. The change in 
the distance from the ultrasonic sensor 30 to target surfaces of the vehicle defmes the vehicle contour. 
The dimensions of different vehicles will produce diiSi^nt vehicle contours as shown in Fig. 1 . 

As explained later, vehicle contour identification is used to determine where each vehicle is 
parked. An expanded form of vehicle identification is obtained by comparing the vehicle contour to a 
1 5 database of known contours to detennine the manufacturer and model of the vehicle. After capturing 
the vehicle contour, the entiy ultrasonic sensor 30 triggers a digital camera 20 and notifies the 
oonq>uterized parking facility management system that another vehicle has entered the paricing facility 
70. 

Visual vehicle identities are captured with the digital camera 20. As also shown in Fig. 1, the 
2 0 digital camera 20 records the vdiicle's manufacturer, model, coIch* and license plate. Hie digital 

camera 20 and entiy ultrasonic sensor 30 information are combined widi die date and time 80 of the 
vehicle's eatiy into die parking facility 70 and stored in die system computer 10. The date and time 80 
of the entry into the parking facility 70 is the first vehicle statistic. The specific parking location along 
with the date and time of parking establish another vehicle statistic. Yet another vehicle statistic 

2 5 occurs when a vehicle leaves the parking facility 70 and die departing exit date and time 82 are 

recorded. Fig. 1 shows that another ultrasonic sensor 40 at the exit can be used to capture die vehicle 
contour as a vehicle exits the parking facility 70. This is die conclusive action that will confiim the exit 
and complete the vehicle statistics for die target vehicle. 

The Vehicle Profile is the characteristics and information that uniquely defines die vehicle. 

3 0 Examples inchide the contour, photographs, license tag, manufacturer, model, color, owner, insurance 

a^nt, aiui (if applicable) the company for activating and tracking the transmitter within the v^cle if 
stolea The variable oonq>oiiGnts of the vehicle statistics are the dates and times of a vehicle's entry 
into and exit &om the paiking facility and the paiking space. This informaticm also includes the 
vehicle's parking location, revenue charged, and iniiedier it is being monitored for dieft prevention. 
35 Hie constant conqxments of the vehicle statistics are largely defined by die Vehicle Profile. Genially, 
vehicle statistics are the documentation of the vdiicle's presence and activities while within the 
paiking facility as well as the informaticm displayed and required to support a particular fimction of the 
computerized paiking facility management system When a vdiicle exits die parking facility all 
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infomiatioa associated with die vehicle will be deleted fiom the s>^tein unless a parking facility 
operator previously requested that this information be archived. 

Fig. 2 illustrates the typical (Ramies of a parking facility 70, with vehicles comii^ and going 
at random times and motorists looking for the space closest to the entrance of their destination. Fig. 2 
5 also shows soisors 60 mounted over each parking space. The parking sensors 60 are of the same 
ultrasonic technology as the entry sensor 30 and exit sensor 40 in Fig. 1 and similarly captures a 
vehicle's contour, as the vehicle pulls into a parking space. The contours from the entry sensor 30 and 
the parking sensors 60 are compared to identify which v^cle has parked in which parking space. 
This enables the number and the locati(m of the remaining parking spaces to be determined. 

10 An important part of implementing this invention includes the ability to track each vdiicle. 

Identical mamifactur^ and model vehicles'are distinguished by the time of entry and present location 
of each vdiicle. Even if multiple vehicles of the exact same mamifacturer and model enter the parking 
facility 70 consecutively, they are each tracked and kept distinct One method of tracking the vehicles 
also includes die use of ultrasonic sensors, or other transmitting and receiving technology. Vehicles 

15 are tracked as they pass such sensors located throughout the parking facility 70. 

Tracking mediods may also include the use of ground sensors of various technologies that 
detect the presOTce of a given vehicle (vehicle proximity sensors). These may include electromagnetic, 
loop coil, piezoelectric or optical technologies. The implmentation of these sensors may be used to 
form a grid over the parking facility 70, where the location of any vehicle could be found by tracking 

20 the grid coordinates. Another method of tracking would empky tracking a transmitter that is located 

inside the vehicle and mapping the cowdinatcs to the parking facility 70 layout. Yet anodxer method of 
vehicle tracking is the Global Positioning System (GPS) and is described later as an alternate 
embodiment. The ultrasonic and vehicle proximity technologies represent the best mode for this 
mvention because they are the easiest to implement at this time. 

25 Fig. 3 demonstrates how the dynamics of the parking traffic are transmitted from the paridng 

sensors 60 to the rest of the computerized parking facitity managment system. The computer 10 uses 
the output (A1-A5, A6-A10) from the parkirig sensors 60 to determine the vdiicle parking in a given 
space. The con^uter 10 then iqxiates variable message displays 50, strategically located throughout 
the parking facility 70, to notify motorists of vacant parking spaces in a specific section of die parking 

30 fadhty 70. The variable message displays 50 are mounted clearly in each section of die parking 

facility 70 and conv^ the location of vacant parking spaces using markiiigs that uniquely label each 
space (Al through AlO) within die actual parking area. Without such labels die variable message 
displays 50 will simply show die total number of open spaces. As depicted at die top of Fig. 2 and Fig, 
3, the motorist in die vehicle is guided to the nearest available parking spaces. Without notificatiori 

35 from the variable message displays 50, die motorists will unnecessarily continue to drive throughout 
the parking facility 70 looking for an open space. As communication improvements continue with 
Internet-enabled p^sonal organizers and mobile telephones, evoituaUy motorists vrill be able to 
receive notification of available spaces through the display of these devices. 
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In Fig. 3, the System bitetfaoe 120 provides a simulatioii of the actual parkiiig fidlily 
dynamics. It is a compute-generated environment and also used to provide control of and extract 
information from the compiteiized parking facility management S3^stem. A principle conqx)nent of the 
System Interface 120 is a computer screen graphical parking replica 125 of a section of the parkii^ 
facility 70 that shows the number of spaces, their physical layout, location and parking status. Tbe 
location of the paridng spaces are indicated by the arbitrary name 121 given to a section of the parking 
facility combined with the individual parking space label 122. In case all of the graphical paridng 
spaces within the defined section are not within the computer screen view the total number of spaces 
wifliin die secticm as well those spaces that are open is indicated by the summary label 123. The 
paikiiig status symbol (+) 124 provides a graphical indication whether a particular space is occupied 
with a vehicle. With this invention, every space within a parking facility is unique because of its 
location. The section name 121 and paridng location label 122 help to properly categorize and 
reference each space so that each vehicle in each space is fiurther defined as urnque. 

The System Interface 1 20 also includes various menu options to control system functions, 
collect parking information and to configure the appearance of the environment The System Interface 
120 also provides various windows that support the system functions as well as display the results of 
requited information. Examples of the variability of the System Interface 120 are presrated by 
obsCTving Figs. 3,4,5,6,7,10 and 12, 

It is miportant to note that a facility operator can readily view any parking section and even 
view several parking sections simultaneously through independent view windows within the Systmn 
Interface 120. The scale of the gr^hical parking replica 125, the number of view windows and the 
size of the parking section determine how much of the parking section is visible within a view window. 
This is accomplished through the use of the '^iew Settings" function for either static or dynamic 
monitoring of the parking areas. 

During static monitoring, dragging a computer pointer arrow along horizontal and vertical 
scroll bars allows manual positioning of any portion of the parking section diat does not fit within the 
view window(5). Adifferentparkingsectioncanalsobe viewed in any window through a manual 
invocati(m. During dynamic mcmitiHii^ the ocmiputer 10 automatically scrolls to reveal parking 
spaces that otfaorwise do not fit widiin the view window. Dynamic numitoring also automatically 
updates the view window(s) to show all paridr^ sections in the entire parkii^&cility 70. Static 
monitoring is used when facility operators need to quiddy observe any desired section or parking 
space, otherwise dynamic viewing is chosen. In addition to updating the variable message displays 50 
for the motorists, the parking status on die System Intoiace 120 is also updated in real-time for 
parking facility operators as changes actually occur in the parking facility 70. The capability to see the 
real-time parking status of an entire parking facility 70 Uirough a single information source is provided 
with this invention and surpasses all prior art 

The System Interface 120 of Fig, 3 provides menu options to so'eral functions of die 
computerized parking facility management system. The "TsJotification" function allows the facility 

7 
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operator to receive notification when a vdiicle in a target parking space vacates that parking space and 
vvlien a vdiicle remains in a taiget parking space for a specified peri Notification is also 

provided the next time a vehicle paries in a target parking space and vAten a target paridng space 
nonains vacant for a time specified by die facility operator. Additional information about the 
5 Notification fimction is outlined in die discussi(»s on Fig. 6 and Fig. 7. 

The "Archive" function stores a vehicle's statistics on the computer's 10 storage medium. 
The details of the Archive fimction are described in the discussion of Fig. 6, The "Search" function is 
described in greater detail in the discussions on Fig. 5. The "Theft Prevention" function is also 
described in greater detail in the discussions on Fig. 8, Fig. 9 and Fig. 10. The system can maintain a 
1 0 database of the number of vehicles that parked within the parking facility, dieir location, their parking 
start times and parking duration. The ^'Reports" fimction can then customize all the information in 
desired formats and statistical arrangements to conduct capacity plaiming, facility accounting and 
capacity trend analysis. 

Fig. 4 describes another feature of the oon^mterized paridng facility managemetit system, 
15 which is the Vehicle Identification 90. When the computer pointer arrow is used to select a (+) symbol 
widiin die graphical parking rqilica 125 diat indicates an occupied space, the System Interface 
displays the vehicle statistics of die occupying vehicle. In addition to displaying die i^iotograi^is taken 
by die digital camera as die vehicle entered die parking facility, die Vdiicle Identification 90 also 
shows the date and time of entry into the parking facility 309, the date and time of parking 303, 
20 confirmation of die parking location 302, die parking space label 301, the parking status of die space 
304, and time of the parking status inquiry 300. 

If the target space has a special designation 305, such as time-limited, reserved or for disabled 
persons, that special designation is displayed. If die parking facility charges for parking, then the 
revenue generated since die vehicle has been parked 306 is also displayed. The charge rate 308 is 

2 5 included because some charge-for-park facilities charge a higher rate for premium spaces versus 

econonw spaces. Airport parking is a typical example. Finally, die Vdiicle Identification 90 form 
shows if die vehicle is being monitored against theft 307 by die Theft Prevention function, which will 
be described in the discussion of Fig. 8, Fig. 9 and Fig. 10. 

The bottom of the Vehicle Identification 90 form shows six command buttons. The first 

3 0 button is 'l^otification**, which allows die facility opcratar to get notification die moment die vehicle 

leaves the space or if the vehicle remains parked for a period of time, as defined by the facility 
opetatoT. Thus the operator can be notified v^ien the time for the time-limited space 305 has been 
exceeded. The secomi button is "Archive", whidi requests that die Vehicle Identification 90 
information and the date and time of the vehicle's exit fiom the parking space and die parking facility 
35 be saved on die computer's storage medium, for indefinite retrievals. The third button is '^-Mail", 
which allows the Vehicle Id^tification 90 form to be e-mailed over the Internet or private computer 
network The fourth button labeled "Fax" allows die infonnation to be faxed. The fifth and sixdi 
buttons are "Print" and "Close", which simply print or close die Vdiicle Identification 90 form. 
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TheresuitoftheVdiicleSeardung 100 function is dep This fimction allows a 

parking facility operator to search an entire parking facility 70 for specific vdiides. Facility operators 
define their own search criteria, such as, "find all vdiicles that have generated revenue of an arbitrary 
amount", " find all vehicles that parked between any two dates or times", " find all vehicles that parked 
in a particular area", " find all vehicles that parked in specially designated spaces (time-limited, 
disabled parking, visitor or reserved paridng)", " fmd all vehicles of a specific manufacturer and 
model", " find all vehicles with a license plate fiom a specific state " or " fmd all vdiicles with a 
license plate matching specific characters". A search can also be done based on combinations of 
criteria. By selecting the "Next" and "Last" buttons of the Search Results, a facility operator can scroll 
through all of the vehicles that meet the chosen '^Search Criteria" Fig. 5 also mdicates that the 
infonnation can be printed, transmitted by fax or e-mail. The "Notification" button jrovides access to 
the Notification function and the "Archive" button requests diat the vehicle statistics be saved after the 
vehicle exits the parking facility. 

Optical Character Recognition (OCR) and License Plate Recognition (LPR) will support the 
Searching 100 feature by providing the conversion of the license plate photograph to computer- 
recognizable text Components for these technologies are available fiom various vendors. By 
analyzing vehicle contours searches can be done to locate vdiicles accordu^ to their manufacturer and 
model since the contour of a vehicle is a distinguishing feature. 

The Define Notification 1 10 function in Fig. 6 defmes and requests the information provided 
in the Notification Complete 1 1 1 function in Fig. 7. The Notification Complete 1 1 1 function infcMins a 
facihty operator when a vehicle in a targeted parking space vacates that space or when a vehicle in a 
targeted space remains for a period of time as specified by the facility operator. Notification is also 
provided die next time a vehicle parks in a targeted parking space or when a targeted parking space 
remains vacant for a period of time as specified by the facility operator. 

As shown by example in Fig. 6, the facility operator selects a space of interest widiin die 
graphical paridng rq)Iica 125, choosing the open space X50 on the 3rd Level of the East Deck. In 
response, the System Interface completes the Define Notification 1 1 0 form with die chosen location as 
the "Notification Target". Any location selected with the Domputw pointer while the Define 
Notification 1 10 fonn remains open will become die ''Notification Target". The button labeled 
"Identification" summons the Vehicle Identification 90 form (Fig. 4) wifli the associated vehicle 
statistics. This gives die facility operator access to diat inforaiation for every occupied space, to help 
d^ermine die type of Define Notification 1 10 to request. The lower portion of die '^Notification 
Target" section is a list of specially defined parking spaces such as Reserved, Disabled, Tune Limited, 
and No Parking. Completion of die Define Notification 1 10 form widi a specially defined group 
requests a notification for each parking space in die group widiout requiring die facility operator to 
find each space separately and subsequently completing a separate Define Notification 1 1 0 form. This 
cqiability surpasses all prior art by allowing parking facility operators to get immediate notification 
and to view of all vehicles that park in restricted, reserved, time-limited, and disabled parking areas. 

9 
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Aay or all of the ^Notification Options" in Fig. 6 can be chosen. With die '*Scmn Message" 
option, the Notification Qimplete 111 message box in Fig. 7 is displayed on the System lntgrfi «?e 
showing the time and date of the infonnation and verification of the target location and typ^ of watch 
(Time, Next Occupied, Next Open). The message box is accompanied by sound annunciation through 
the computer*s 10 speaker. A separate screen message (Notification Complete 1 1 1) is displayed for 
each notification request whenever the controlling condition is satisfied. Fig. 6 also shows the 
"Printer**, "E-mail", and "Fax" notification options which will allow the notification results to be 
printed, e-mailed, or faxed. "Ardiive" is another output option and will be described later. 

A notification request can be based on time or parking space occupancy, as defined in the 
"Watch For..." section in Fig. 6. A time-based notification request is satisfied when the hours and 
minutes entered in die "Input Time" section expire, as long as the parking status (Open or Occupied) 
does not diange. However, if the status dianges during the time-based watch, it triggers completion of 
the watch, with a notification message that the time-based watch was interrupted by a change in 
parking status (not shown). 

The "Next OCCUPIED" watch, depicted in the "Watch For..." section of Fig. 6, peitains to a 
space that is open wiien the notification request was defined. Fig. 7 shows the screen message for the 
completion of the Define Notification 1 10 requested in Fig. 6. When a vdiicle parks in space X50, the 
parking sensor 65 detects its presence and notifies the computer 1 0. The computer 10 updates the 
display 50 in the paricing section to exclude the availability of space X50. The computer 10 also 
updates the graphical parking replica 125 of the System Interface 120, by placing a parking status 
symbol (+) 124 in the X50 computer screen location. 

After the computer 10 verifies that space X50 is in the database of the notification requests, it 
activates the chosen notification q>tion, \^ch in this case is "Screen Message". The title of the 
message box includes the date and time that the condition was satisfied. The photographs taken of the 
vehicle as it entered Ae parking facility are also shown. At tfiis point, the notification is complete. 
The Notification Complete 1 1 1 message box also has fimher options to e-mail, print or fax the on 
screen information. Another opiian is to arduve all information for the vehicle. A similar explanation 
applies to the definition and execution of a "Next OPEN" notification, which potains to receiving 
notification when a parked vdiicle vacates a target parking space. 

The various fimctions of tiiis system provide various ways of observing parking activi^ and 
die associated vehicles. Parking facility operatm may need to document the observed activity or 
vdiicles for fiiture ref^ence. Therefore die Archive fimction is accessible to the other functions (as 
shown in Fig. 4, Fig. 5, Fig. 6, Fig. 7, and Fig. 10) to save die vehicle statistics (including 
photographs) of any vehicle of interest. The archive will occur for the same parking spaces or vehicles 
diat are the targets for diose fimctions. Archive infonnation can be referenced indefinitely, even long 
after the vehicle has departed the parking facility. 

Archives can also be defined based on parking dates / times and parking occupancy. The date 
and time archives save the vdiicle statistics of all vehicles that park in target parking locations 
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between any two dates and times. Additional options are to peifonn the azdiive only once or at 
nmltiple intervals of time (such as daily, weekly and monthly). 

Hie occupancy archives save the vehicle statistics of an arbitraiy number of vehicles that paric 
in target paiidng locations, as de£med by the fiacitityqi^^ Additional qitions are to andiive the 
5 first number of vehicles and then stop archiving or continuously archive the most recent 
vehicles, where "N" is an arbitrary numb«-. With the latt^ choice, the earliest archives are 
continuously discarded and replaced by an equal number of new archives. 

Once the date and time archives or occupancy archives are defined, the computerized paridng 
facility management system will archive the vehicle information without any human intervention. This 
1 0 autCHnatic response includes conditions that meet the facility operator's repeating and continuous 
archive selectioris. 

Another component of the conq>uterized parking facility management system is the Theft 
Prevention function. Among its innovative features is its capabili^ to protect every vehicle within a 
parking facility, including those diat do not have an individualKr installed vehicle deterrence system. 
1 5 The Theft Prevention fimction responds to an attempt to steal a vehicle by activating barriers to restrict 
removal of the vehicle. Furthermore, notifications of the att^ted theft are provided directly to the 
owner of the vdiicle, the police, the parking facility operators, die insurance company, and the 
company that tracks stolen vdiicles (if applicable). 

Although die following explanation features a parking garage, the Hieft Prevention fimction is 
20 also applicable to an uncovered parking facility. Fig. 8 depicts a multiple-level parking facility 70 

witii sensors mounted over each parking space. As the owner of a vehicle widi an entry/exit card 140 
^ters the parking facility 70, the owner passes the ratry/exit card 140 through the card reader 150 
located at the parking facility entrance. The entry/exit card 140 is about the size of a credit card and 
will register the vehicle for theft prevention protection at any parking facility 70 that is monitored by 
25 the computerized parking facility management system. 

The entrance card reader 150 will also implement an alphanumeric keypad so those users 
entering the parking facility 70 can employ theft {Hevention even widiout an ^try/exit card 140. 
Aldioi^ vehicle protection is still jnovided, the compute 10 will not have die pertinent information to 
contact anyone but the facility operator and the police. Their information is the Standard Notification 
30 Infimnation 132 (or the facility and resides in the computer 10. 

With the appropriate equipment, the tones fiom a mobUe phone, an electronic smart-card, or 
the wireless signal fiiom a personal digital organizer could also transmit the Theft Prevention Profile 
130 instead of the entry/exit card 140 and reader 150. The entry/exit card 140 and reader 150 are 
presently the most prevalent technology and are presented in Fig. 8 and Fig. 9 for this reason. 
35 However, it must be noted that this invention will integrate with the alternate digital technologies, as 
they become more prevalent. 

The exit card reader (not shown) will also include an alphanumeric keypad for the entry of a 
parking code. This will allow a motorist that invoked theft prevention but subsequently lost the 
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entiy/exit card 140 to still remove dieir vehicle witho^^ The system can stiU fully respomi to 

the Theft Prevention Pjrofile 130 since the information was captured at the epfrancc of the parking 
facility 70. The bottom of Fig. 8 shows the ^ical information diat is transferred fiom die entry/exit 
card 140 to the Theft Prevention function. This information, called the Theft Prevention Pra&le 130, 
5 contains information that identifies the owner, methods to contact the owner, vehicle information and 
additional contacts to be notified if an attempt is made to steal the vehicle. 

The transfer of this information into the computer 10 is the first part of the theft prevention 
registratioa The vehicle parks on the second level, in the far right position as indicated by the vehicle 
witii the dotted-Iine outline. Once the paiking sensor 65 over tfiat parking space detects the vehicle 
10 and notifies the conq)uter 10 of the vehicle's parked location, the computer 10 associates the Theft 

Prevention Profile 130 widi the vehicle contour and photographs captured at die entrance by die entry 
sensor 3 0 and die camera 20. At that time, the r^tration of die vehicle is completft and die 
monitoring of the vehicle against theft b^ins. 

Any removal of the vehicle after registration is detected by die paridng sensor 65, and 
15 reported to the computer 10. The computerized parking facility mariagement system tracks eadi 

registered vehicle based on the information indicatmg when each vdiicle entered die parking facility 
70, the vehicle contour obtained fiom the entry sensor 30, and odier sensors positioned dnoi^ut die 
parking facility 70 for vehicle tracking, as previously described. 

Before the vehicle can be removed fiom the parking facility 70 without activating the dieft 
2 0 prevention responses, the vehicle must be unregistered. In other words, the vehicle owner must use the 
entry/exit card 140 to inform die conqmter 10 that he is leaving die parking facility 70. This is done 
when the owner passes die entry/exit card 140 dut)ugh die exit card reader (not shown) positioned 
before die exit of die paridng facility 70. Signs (not shown) near die exit card reader remind die owner 
to use die entry/exit card 140 to remove die vehicle fix>m registration before reaching the exit. As the 

2 5 owner complies, the vdiicle is unregistered and can exit without incident. 

Consider what happens in Fig. 9 when an attempt is made to steal a vehicle diat is monitored 
by die Theft Prevention function. TTie parking sensor 65 detects die removal of die vdiicle, informs the 
computer 1 0, and die system tracks die vehicle. The perpetrator will not be able to discontinue die 
r^trationofdie vehicle vndiout die entry/exit card, whk:h is stiU in die owne^ Anexit 

3 0 sensor 40 is positioned immediately past an exit card reader (not shown), but before die exit itself 

When die exit sensor 40 detects diat die stiU roistered vehicle passed die e^^ 
die conqmter 1 0, v^ch activates the theft prevention responses shown in Fig. 9. 

The deterrence includes several responses. Physical barriers are activated to prevail the 
• vdiicle*s exit. The barriers 1 70 in Fig. 9 are intended to deflate die tires of die stolen vehicle. There is 
35 also a barrier 170 on die entry side of die parking facility 70 in case die perpetrator tries to exit 
through the entrance. The type of barrier 170 shown will still allow vehicles to safely enter the 
parking facility 70 because of die direction of die spikes, whidi will only deflate die tires of an exiting 
vehicle. A striped barrier arm 175 is also lowered to reinforce to the perpetrator diat dieir attempt to 
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steal the vehicle has been observed and ako warns that the barriers are activated The spiked barrier 
and the barrier arm are examples of providing a restriction to the removal of the vehicle but other 
methods, such as lowering a gate, would also suffice. The &cus of this invention is the activation of the 
chosen method of vdiicle restriction and not the design of the method itself. 
5 The computerized parking facility management system has access to modems and computer 

networks to allow the Theft Prevention function to respond to tiie Theft Prevaition Profile 130 in Fig. 
8. Contact is made to the parking facility operators, local security and the vdiicle owner, through their 
choice of communications (pager, mobile telephone, stationary phone, e-mail, or pensonal digital 
organizer). Telephone calls (automated voice or pre-recorded message) are also made to the nearest 

10 police statitm, the vehicle's traddng company (if aiq}Ucable) and to die owner's automobile insurance 
agent, if the owner inchided diis infonnatiooi in die 11^ Prevention Profile . 

In Fig. 9, theft notification is also sent to the System Interface 120, which displays the owner 
and vehicle information of the Theft Prevention Profile 130 in Fig. 8 as die Theft-In-Prpgress 
notification in Fig. 10. Also displs^^ is the vehicle's pariced location when taken 320 as well as the 

15 vehicle's location 322 and the time/date 324 vAien the theft prevention responses were activated. This 
informs authorities ^^iiere to begin the search to retrieve the vehicle, hi addition to calling the police, 
the Theft Prevention fimction also faxes or e-mails Fig. 10 (including photographs) to the police. This 
rapid notification to the police will better ensure retention of the vehicle and possible capture of die 
perpetrator. Additional distributions can be made with the command buttons at the bottom of Fig. 10. 

20 In Fig. 9, various cameras 190 positioned at the exits are activated in an attempt to c^ture die 

identity of the perpetrator. At the discretion of parking facility managers, die Theft Prevention 
fimcti(Hi can broadcast an alarm 180 widiin designated areas of die parking facility 70. This will allow 
the annunciation to be restricted to the vicinity of the vdiicle theft. This option wOl be determined in 
advance and executed vibsa a theft is in progress. 

25 User participation is optional with the Theft Prevention fimctiort Thus aay motorist can 

choose to invoke or for^o the protection. This optional choice is a different approach from the related 
art vdiich demands participation in order to even park in a protected facility. The choice of each 
motorist to invoke the Theft Prevention fimction through die entiy/exit card or alternative technology 
better ensures acceptance by avoiding a forced diange of the motorist's parking habits. 

30 A primary limitation of related art is the dependence on controlled entries into and exits bom 

the parking facility. QmtroUed / restricted entries impede the speed and volume of traffic and thus are 
not practical in situations such as street paridng in a busy downtown area. None of the related art 
offers management of street parking because it is not feasible to restrict the entries and exits of streets. 
Fig. 1 1 shows anoth^ implementation of this invention, using the previously described 

35 components and ccmcepts. The parking facility managers will be those responsible for traffic control 
(city government and police). Sensors 60 monitCH' each parking space. As previously described, the 
method of vehicle detection may be transmitting^receiving sensors, vdiicle proximity soisors, or the 
Global Positionixig System (GPS) 200. The outputs from the sensors 60 are coomnmicated dirough the 



wo 00/46068 



PCTAJSOO/02737 



comiiuter 10 and to die System Interface 120 for monitoring. In dus depiction, oveibead ultrasonic 
sensors 60 are used and die mounting supports incorporate parking meters. An enhancement for diis 
implementation integrates the outpiA of the paiidng meters into the computerized parking facility 
management system. This arrangement would immediately notify authorities v/hsn die time on the 
5 meter expired, by employing the notification capability as shown in Fig. 7. This is similar to the 

described time-based notification request An additional enhancement for this inq>lementation includes 
a digital camera 20 to capture the visual vehicle identities in order to support functions previously 
discussed within the System Interface 120. The camera 20 in Fig. 11 serves the same purpose as die 
camera 20 in Fig. 1. 

1 0 Motcnists in vehicles traveling on the main street can view the variable message displays 50 

on the comers of the side street These displays 50 indicate die number of available parking spaces 
along die entire street. Hius motorists looking for a place to park can avoid tummg onto die street if 
the displays 50 indicate no available spaces. This will itiinimiye die motorist's time and fimstration as 
well as urmecessary traffic. 

15 Vehicles are restricted from paridng in the designated **No Paridng** area so as to prevent 

traffic congestion and collisions with vehicles turning onto the side street The scnsar positioned to 
monitor this area will notify authorities of a parking violation. This provision will also help to reduce 
parking violations within restricted areas such as fire zones, truck loading areas and private driveways. 
The inset diagram of Fig. 1 1 shows the input to and output from the system computer 10. 

2 0 The preferred embodiment uses sensc»^ to track and detect the presence of a vehicle within a 

given space as shown in Fig. 3. An alternate embodiment of the ccHuputerized parking facility 
management system is shown in Fig. 12, Widi die advent of Global Positionirig System (GPS) 200 
technology, the location of a vehicle can be precisely detected and tracked. Thus a vehicle equipped 
widi die necessary components can be located widiin die parking facility 70 as part of its unique 

2 5 vehicle identification. The motorist can also be directed to available parking spaces using the on screen 

display within the vdiicle possessing the GPS. GPS components are available firom various vendors. 
GPS technology will integrate very appropriately with die computerized parkiiig facility management 
system because of die simultaneous traddng of multiple vdiicles that GPS technology can provide. An 
example of diis implementation is fleet management. 

3 0 The GPS is a mobile positioning system that combines an anteima and receiver widi a wireless 

communicaticms interface. When integrated with a transceiver, die GPS. 200 hardware uses radio or 
cellular networks to send vehicle position, speed, time and status, from any location, to a base unit. 
Usiiig this GPS data, a base unit displays real-time position on a background map display. The mobile 
uiut is hardwired to a terminal to display the vehicle's position to the motmist, superimposed on a 
35 background map. Software within the mobile unit calculates vehicle position fiDm GPS 200 signals. 
Software within the base unit manages communication and vehicle tracking. Software onnponents 
within the base unit and the mobile unit include an interface to mapping applications, whereby a map 
of the parking facility, similar to die graphical paridng replica, can be viewed The GPS 200 
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technology mi^ evebtually offer 8dvaiitage$ over the preferred embodiment because of less equipment 
(fewer sensors and assoc i a t ed equipment required). The invention functions would be as described. 
However, at this time, die GPS 200 is not the primary embodiment because of the insufficient immber 
of vdiicies with such positioning systems. 

Parking revenue control within charge-for-paridiig facilities is a major effort in the parking 
industry. Parking reveime contn>l includes the calculadon of fees, collection of fees, revenue 
accounting, and the detection of parking violators. Because of its importance this invention does 
provides int^ration with revenue control efforts. An integration link between the computerized 
parking facility management system and paridng revenue control is an electronic parking meter. An 
electronic parking meter is capable of providing a distinct electrical signal upon the expiration of time 
on the meter. That activation s^nal, or the absence of it, is transmitted to the system computer for 
processing and used to provide access to the functions of this urvention. 

Parking facility operators can receive immediate notification of all parking meters widi 
expired time as described for Fig. 1 1 . But more importantly the operators can see the associated 
vehicle, its location and vehicle statistics dirough the System Interface. This capability is equivalent to 
the Notification Complete 111 function based on time expiration and would be similar to Fig. 7 but die 
"Met Condition'^ information would indicate "Meter Expired". Once the parking revenue control effort 
is integrated into the computerized parking facility management systenu the on-screen notification can 
then be printed, faxed, e-mailed, or archived through the command button selection. 

The period between the e?q>iration of time on the meter and the observance of the expired 
meter by a paiking attendant is typically unknown. Often a motorist is charged for the expired meter 
time through the issuance of a fine. This is usually done because the revenue lost since the meter 
expired can not be computed because the associated time period is unknown. The penalty amount may 
be well over or under what die cost would be if die time period in question were known. This invention 
allows die proper parking charge to be detramined despite die expiration of die meter. The Vehicle 
Identification 90 fiuiction shown in Fig. 4 will reveal the vehicle identities and die present accumulated 
revenue 306. Tlie expiration of the meter time does not affect the independent ability of the ^tem to 
detennine the accumulated revenue 306 because the system uses the time 303 since detecting die 
parking of the vehicle and the charge rate 308. Documentation of the revenue owed at ariy point in time 
may be archived m- transmitted using the oommaiid buttons. 

Many parking revenue operations lose money because of inadequate accounting. The money 
earned is either not reported in a timely maimer or not reported accurately. The computer screen of the 
System Interface shows the menu option "Rqxxrts^. The Reports function allows parking facility 
managers to get reports of the revenue for various time periods as well as for various locations (named 
secdons) of the facility. This information is available because the system accounts for the revenue 
accumulated by each vehicle that parks in the facility as well as the name given to the section of the 
facility where each vehicle parks. Even s&er the vehicle exits the facility the revenue charged to that 
vehicle is stored in a database. Managers can obtain reports by requests or inform the system 
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to send periodic reports automatically by e-mail or faxed to designated persons. 

The Notification function can also detennine wh^ a motorist padcs but does not pay. The 
system detects and identifies a vehicle when it enters the paridng space as shown in Fig. 7. When the 
prolonged signal fix>m an electronic parking meter continues to indicate that no p^ment has been 
5 made, the Notification 1 1 1 function will inform facility operators by displaying an on screen message 
similar to Fig. 7. The "Met Condition" information would indicate "No Payment" The Archive 
function can store die documentation for lat^ retrieval or the information can be printed or transmitted 
byeHnailor&x. 

The search function can sq[)port revenue control ivith the inclusion of search criteria to find 
10 and displ^ the identities and locations of all paricedvehides with expired meters. Ass 

in Fig. 5, this information can dien be printed, arddved for future retrieval, and transmitted by e-mai 1 
or fax. 

As previously described, the Theft Preventicm function provides various communications to 
notify selected persons, activation of cam^as to document attempts to drive a vehicle through the exit 

15 of the parking facility as well as various alarms and barriers. These features can also be used to 

capture die identities and impede the exit of a vehicle whose driver attempts to exit the facility without 
pa3dng. The appropriate persons (paridng managers, parking security) can also be contacted through 
one of the communication options. An indication from the parking meter that a motorists has not paid 
coupled with the vehicle tracking and vehicle identification abilities of this invention will allow the 

20 system to autcnnaticalb^ detect violators to enact the predetermined responses. 

Many charge-for-park facilities use tidcets instead of paridng meters to control the collection 
of revenue. The ticket is time-stamped, issued to a motorist upon entry into the fadlity and collected 
upon exiting to determine the paridng duration and associated charge. The loss of a parking ticket 
results in overdiarges, undercharges, and disputes. Parking operators conduct mamial, time- 

25 consuming, and costly daily inventory of all vehides in die parking facility to document a vehicle's 

presence at a particular date and time, to siqjport the cost charged to a disputing motorist who claims a 
lost ticket and a lesser parking duratiim. 

This invention automatically performs a continuous inventory of all vehicles within the 
parking fadlity by idoitifying and documenting the presence of a vehicle upon entry into the facility. 

30 Thus the time and associated costs of manual inventories are eliminated. Furthermore, as shown in Fig. 
4, the syston provides a continuous calculation of die parkii^ fee 306 with documentation of the 
vdiicle^s entry 309 into the facility. Thus this system not only reduces the dependence on tickets but 
also i»^vides the documentation to resolve disputes regarding the entry time and parking duration. If 
required, the parking facility operator can print the content of Fig. 4 to validate the charge to die 

35 motorist The information can also be archived for later r^eval and transmission even long afber the 
vdiicle has exited die focilily. 

It is to be understood that the present invention is not limited to die described embodimoits, 
but encompasses any and all embodiments within die scope of die following claims. 
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CLAIMS 

I claiiii: 

1 . A computerized parkiiig facility management system for the operation and management of a 
parking facility. A parking facility is any area designated for vehicle parking and includes parking garages, 
parking lots, charge-for-parking, no-charge parking and street parking. The system comprises: 

the capture, display, and computer processing of the parking activities and identities of vehicles 
that enter said parking facility; 

a means of uniquely identifying each vdiicle throughout said parking facility; and 

a means for d^ecting the presence and the absence of a vehicle throughout said parking facility. 

2. The system accordirig to claim 1, ^toein said means of uniquely identifying eadi vehicle 
throughout said parking &cility comprises characterizing and comparing the contour of the vehicle. 

3. The system according to claim 1, wherein said means of uniquely identifying each vehicle 
throughout said paHdng facility and said means of detecting the presence and absence of a vehicle throughout 
said parking facility comprises global positioning system technology. 

4. The system according to claim 1 , wherein said means of uniquely identifying each vehicle 
throughout said paridng facility comprises the digital photographic capture of a vehicle and the vehicle license 
plate and the int^ration of the photographs with said system. 

5. The system accc^ding to claim 1, wherein said means for detecting the presence and tfa^ 

a vehicle throughout said paridng facility conqirises die use of ultrasonic technology, transmitti n g / receiving 
sensor technology and vdiicle proximity sensor technology. 

6. The system according to claim 1, wherein a license plate photograph is converted into computer- 
recognizable text using technologies comprising optical character recognition and license plate recognition, 
whereby the license plate identification can be processed by the functions of said system. 

7. The syston according to claim I, wherein owno* and vdiicle information are obtained Bum an 
electronic device or data storage media comprising: 

the own^s name, address, telephone number(s), e-mail address, insurance agent, vehicle 
tracking company information for reporting stolen vehicles; and 

the vehicle's vehicle identification number (VIN), manufacturer, model, year, state license, 
license plate number and color, 

whereby said system automatically establishes immediate and direa contact and disseminates vehicle identity 
infcmnabon in the event of an attempted vehicle theft. 

8. The system according to claim 1, \riierein collective vehicle theft deterrence is provided for any 
number of vehicles during an unauthorized attempt to remove a vehicle from said parking facility by means 
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comprising: the activation of alarms, activation of cameras and activation of barriers intended to prevent the - 
removal of the vdiicle torn said parking facility, ttie dissemination of &e vehicle^s identities, notification to 
police, notification to the vehicle ovmec, and the c^ability of notifying other designated persons with interest 
in the theft prevention of the vehicle. 

9. The system aooonling to claim 1, wherein said system commmucates with external entities through 
methods comprisiiig facsimile, e-mail, the Internet, conq>uter netwc^, tele|riione, modem, mobile telephone, 
personal digital organizer, pager and printer, whereby said system facilitates the communication of vdiicle 
identities and parkixig facility activities to and from external ^ties. 

10. Hie system accmiing to claim 1, wherein information is captured and conmumicated that reveals 
the identification of a vehicle parked within said parking facility, comprising: 

the time and date the vehicle entered said parking facility; 

the time and date of exit if the vehicle has exited said parking facility; 

the time and date the vehicle entered and exited the parking space or parked condition: 

the location of the vehicle; 

vehicle identities such as photograph of the vehicle and of the vehicle*s license plate; 
the present parking revenue and charge rate if the parking facility charges for parking; 
an indication whether the parking location has a special designation such as time-limited, 
intended for disabled persons, reserved or restricted; 

an indication whether the vehicle is being monitored for protection against theft; and 
the means to view, print, transmit, store and retrieve the aforementioned information. 

1 1 . The system according to claim 1, wherein parking facility information is computer processed to 
search for a vehicle parked within said paridng facility and the results conununicated, comprising: 

the search criteria for the vehicle; 

the identities of the vehicle; 

the location of the vehicle; 

the date and time that the vdiicle parked; 

the vehicle's statistics / documentation of the vehicle's presence, identities, and activities: 
a feature that allows an advance through the selection of all vehicles that meet the criteria 
including all aforementioned information; and 

the means to view, print, transmit, store and retrieve the aforementbned information. 

12. The system acoordirig to daiml,wfamin said system detects and provides autoinatic TO 
^oAnsa a pariced vehicle vacates a space, v/bea a parked vehicle remains in a space for a designated period of 
time, ^^^len a vacant space becomes occupied with a vehicle, and vihsxk a space remains vacant for a designated 
period of time. 



13. The system according to claim 1, whmin said system displays, disseminates, archives, and 
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computer pn)cesses a vehicle*s identities, location and statistics based on defined time intervals of parking 
activity, based on a defined number of parking space occupancies, based on unauthorized vdiicle removal, 
based on parking in a restricted area, and based on manual invocation of system fimctions. 

14. The system acconling to claim i,vrtierem die inanufacturer and models 

parking facility is determined by comparing the vdiide's contour with contour data that serves as a template of 
a known vehicle. 

1 5 . The system according to claim 1 , wherein one or more fimctions of said system is integrated with 
parking revenue control q)erations including the calculation of fees, collection of fees, revenue accounting, 
and the detection of parking violators. 

16. A method involving the operation and management of said parking facility through a 
computerized environment comprising the steps of: 

providing a graphical simulation of the actual parking dynamics of said paridng facility, 
viewable in single or multiple vidndows, representing the spaces and their location within said parking facility, 
and an indication as to whether the spaces contain a vehicle; 

identifying, displaying, and the computer processing of the identities, location, and statistics of 
a vehicle that has entered or exited a parked condition, a parking space, or. said parking facility. 

17. A system involving the operation and management of said parking facility comprising: 

a means of identifying and mftnuging parking spdoe availability by detecting the presence and 
absence of a vehicle within parking spaces; and 

communicating the availability of the parkij^ spaces within said parking facility through 
variable message displays. 

18. The system according to claim 1 7, wherein said means of identifying and managing paridng space 
availability by detecting the presence and absence of a vehicle within parking spaces comprises transmi tt i n g / 
receiving sensor technology and vehicle proximily tedmolpgy. 

19. The system according to claim 1 7, wherein said means of identifying and managing parking space 
availability by detecting the presence and absence of a vehicle within parking spaces comprises characterizing 
a vehicle^s contour and the comparison of vehicle contours to determine vehicle location. 

20. The system according to claim 17, wherein said means of identifying and managing 
availability by detecting die presence and absence of a vdiicle within parkipg spaces comprises the global 
positioning system to determine vehicle location. 

21. The system according to claim 17, wiierein vehicle theft deterrence can be provided to any 
nimiber of vdiicles within said parking fiicility through the automatic determination of a vehicle's 
presence by said system. 
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